Jahn, R.: Otto Müller's names of diatoms (Bacillariophyceae) and extant original material at the Botanical Museum Berlin-Dahlem (B).
Introduction
The rediscovery, at B, of East African freshwater samples with algae collected about 100 years ago triggered a thorough literature search for names that were based on this material. The history and geography of the samples, the literature as well as the names of the non-diatoms (mostly published by Schmidle) were treated in an earlier paper (Jahn 1996) .
The diatoms of these East African collections were studied by Otto Müller (1895b Müller ( -c, 1899 Müller ( -1900 Müller ( , 1903b Müller ( , 1904a Müller ( -b, 1905 Müller ( , 1910 Ostenfeld 1908) , who described many new taxa on this basis. His main focus was on the genera Melosira (now mostly Aulacoseira), Surirella, Navicula (Sellaphora) and Rhopalodia. The latter genus plus Gomphocymbella he established as new. He also described taxa from non-African sites (Müller 1890 (Müller , 1898a (Müller , 1903a (Müller , 1906 (Müller , 1909a (Müller , 1912 ; since they are few as compared to those from East Africa, their names will also be included in the following list.
Otto Müller
Georg Ferdinand Otto Müller (1837 Müller ( -1917 lived in Berlin and was a book publisher by profession. He ran his father's company until 1901 but in his spare time and after retirement he did research on diatoms. As a self-tought botanist he published 41 papers on diatoms and six papers in the field of publishing (Butterfass 1987). As author and publisher he did a book (Fritsch & Müller 1870 ) including 12 microscopical photographic plates based on diatom slides by J. D. Möller from Wedel (among others "Diatomeen-Typenplatten"); these and more original glass photographic plates are still kept at B.
In 1861 he became a member of the Gesellschaft Naturforschender Freunde zu Berlin, and from 1870 to 1881 he contributed his first seven papers to the "Sitzungsberichte" of this society (Karsten 1918) . He started his work at a time when Christian Gottfried Ehrenberg was still in the society's chair (Jahn 1998) . Müller served as the first treasurer of the newly founded Deutsche Botanische Gesellschaft for 25 years, from 1882 -1907 (Lorenzen 1987 . The second publication in the "Berichte der Deutschen Botanischen Gesellschaft" was by him. By 1912 he had published 21 papers in this journal. His findings in the field of diatomology resulted in an honorary doctorate from the Friedrich-Wilhelms-Universität zu Berlin in 1897; in 1907 he was awarded the title professor (Karsten 1918) .
Müller was interested in many fields of diatomology. Besides describing about 200 new taxa, his papers on the locomotion of diatoms (1893, 1894, 1896a-b, 1897, 1908, 1909b) , on division in Aulacoseira (as Melosira) species (Müller 1883a (Müller -b, 1903a (Müller , 1906 (Müller , 1909a and his lightmicroscopical observations of the intricate morphological features of the diatom valve (1886, 1889, 1898b, 1899, 1900, 1901 ) merit special attention. It was Müller who invented the terms for valve symmetry that are basic for diatom study until today (1895a).
Original material
No microscopic slides are extant at B; if they were ever preserved, they must have been lost during the war (Stafleu & Cowan 1981) . However, most of the original material from "Nyassaland" -Lake Malawi, tributary rivers and diverse other water bodies in todays Tanzania and Malawihas been rediscovered (Müller 1903b (Müller , 1904a (Müller , 1905 (Müller , 1910 see Jahn 1996) . Four pages of Müller's handwritten notes accompanying samples "Nyassa Nr. 1-5" (now B: 2.0001-5) have also been found; some lines are reproduced as Fig. 1 .
Schweinfurth's material from El Kab and Lake Timsah, Egypt (Müller 1899 (Müller -1900 , is missing, and some material from Lake Victoria for Müller's first publication on Rhopalodia is ambiguous (Müller 1895c) . Since Müller mentions these names again later (Müller 1903b (Müller , 1904a (Müller , 1905 (Müller , 1910 , epitypes could be chosen from this extant material.
In his African papers Müller sometimes described taxa that are not based on this material. Apparently in order to understand the morphological spectrum of a taxon he consulted additional material for comparison. Especially when studying Melosira (Müller 1903a (Müller , 1904a ) he compared the specimens with material from the lake "Müggelsee" in Berlin, and more particularly with a study he did on the diatoms of this lake from April to October 1894 (Müller 1895d (Müller 1909a) , is at the Riksmuseet in Stockholm (S) (see Spaulding & Stoermer 1997) .
In contrast, material collected by Zacharias in the mountain lakes of the "Riesengebirge" (Karkonosze / Krkonose, mountain range in the border region of Poland and Czechia) (Müller 1898a) was not found at the Max-Planck-Institute of Limnology in Plön (pers. comm. B. Meyer). The original material for one species collected by Tschirch from "Badeplatz bei Buitenzorg und Bach bei Tjibodas" (Bogor and Cibodas) Java, Indonesia (Müller 1890), has not been located, and the same holds true for the paleontological material ("Turonschicht") from which Müller described one marine diatom genus (Müller 1912 ).
In the list of Otto Müller's diatom names, see below, the origin of the material, the herbarium and collector, and, if extant, the sample number at B is added. In case the original material is missing or ambiguous and Müller mentioned the name again in a later publication, the reference and the sample number from which epitypes might be chosen, is added. Concerning the numbering system, the numbers of the first 60 samples correspond to Müller's numbering (1903b: 10-13) added by the prefix '2.' for the collection from Africa.
Nomenclature and taxonomy
Otto Müller was very unhappy when he had to describe species from preserved material (1903b) since he believed that the delimitation of species and varieties should in the first place be decided on living organisms. His second premise was the careful sighting of much material to note all possible intermediate and transitional forms in order to avoid splitting of species (Müller 1899 (Müller -1900 ). Müller's taxonomic concept of species and the hierarchy of infraspecific taxa (Müller 1899 (Müller -1900 can be summarized as follows. To determine species, similar looking specimens of the same locality are grouped together, and this group is enlarged by specimens of different geographical origin. Within the same species morphological groups are differentiated as varieties when they show similar morphological characters; within these varieties specimens are grouped as formae when they show minor morphological deviation. Independent geographical occurrence is the basis to establish a variety instead of a form (Müller 1903b) .
This taxonomic concept resulted in an atomizing of morphological differences within species. Many of his formae, especially those termed minor and major, seem to be only morphological extremes of the same taxon. But not in all his papers and for all groups of taxa he was consistent in naming every morphological form and providing them with a figure. Even contradictory nomenclature can be seen in his papers when he interpreted different valves in the filaments of Melosira ambigua (Grunow) O. Müll., M. granulata (Ehrenb.) Ralfs and M. nyassensis O. Müll. as "spontaneous mutation" (Müller 1903a) , giving them separate names on the subspecies level; this resulted even in the same figure for the two subspecies of M. argus O. Müll. (1904a: 290, fig. IV 18) . In his later paper (1906) he had realized that he had seen pleomorphism instead of mutation and correspondingly called these different valves of one filament "status" and kept the subspecies level for other taxa.
These few examples show how difficult it is to decide on Müller's names and taxa until lectotypes have been chosen from the available original material and his taxonomic concept evaluated. Some of his subspecies and formae are not taxonomically sound, and some of his nomenclature is in conflict with the Code (Greuter & al. 2000) especially where it concerns trinomials. Nevertheless, it is important to study his detailed morphological descriptions as they are the record of the ecological conditions for these organisms at the time of collecting (Geissler & Jahn 1986 , Cox 1997 ). This compilation of Müller's diatom names is therefore a list of his basionyms. It does not include his many recombinations of names and the many recombinations and synonymizations of his names.
Conclusion
In the last decade there has been a dramatic change in the understanding of diatom taxonomy and biogeography (Edlund & Jahn 2001) . Many new genera were created from within the already well studied taxa of Europe and North America, wheras diatoms of tropical regions received much less attention. The account of 365 diatom taxa just for the Northern Basin of Lake Tanganyika (Cocquyt 1998) hints at the rich diatom diversity of tropical East African water bodies. Already in the check-list of the algal flora of the East African Great Lakes, Cocquyt & al. (1993) O. Müll. in Bot. Jahrb. Syst. 36: 145, fig. I 7. 1905 . -Original material from "Nyassaland": B-2.0001, 2.0031, 2.0033-35. G. frickei O. Müll. in Bot. Jahrb. Syst. 36: 145, fig. I 5-6. 1905 [ N. el-kab O. Müll. in Hedwigia 38: 311. 1900, nomen nudum] . Also mentioned by Müller in Bot. Jahrb. Syst. 45: 76, 1910 ; material from "Nyassaland": B-2.0037, 2.0052.
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